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CAUTIONARY NOTE

It is the ultimate obJective of this research program to
investigate and report upon a method for estlmating beach traf-
ficability by means of aerial photographic anaslysis. Traffica-
bility is a tenuous term. For the purpose of this study, It has
been considered to be related to:

1. Slope of besach

2. Bearing capacity of beach
Outside factors such as vehicle types, loads and tlre pressures;
driver abilities and surf conditlicons; and multiple pass effects
were not considered.*

Two things must be emphesgized. F.rst, the trafficability
diagram appearing as Flgure 2 of Volume I and mentioned there-
after, relates slope and penetraticn values &nd assigns any
given beach to one of five classes. THIS DIAGRAM IS INDICATIVE
ONLY AND SHOULD NOT BE USED WITHOUT VERIFICATION CR MODIFICATION
IN THE LIGHT OF CURRENT OPLRATIONAI, TECHNIQUES.

Secondly, the index of beach sand bearing capacity chosen
by the authors for use in this investlgation was constant welght
penetration. The authors pbelieve this to be a reasonable and
acceptable 1ndex.** However, THE SIGNIFICANCE OF THE INDEY WITH
RESPECT TO ACTUAI, OPERATIONS MUST BE EVALUATED BY USING AGENCIES.

These statements emphasize the necessity for studies which

'.-l

wiiil correlate penetratlons with operating conditions. Only vy
this means can the research results discussed in Technical Report

#6 by utilized to their fullest extent.

¥ " See Progress Reéport #1, 'Felatiors Between Beach Features
Visible on Ailrphotos and Beach Trafficabiiity".
** See Volume IV (Xey).
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LIST OF ABBREVIATIONS

Averege foreshore slope (See Appendix A)
Averar- peuiuiction reading

Backshore

Divergence (See Figure 10)

Median grain-size (3ee Figure 10 and Appendlx A)
nal median grain-size (See Figure 10)
Drying foreshore

Foreshore

Foreshore mean-sea-level width (See Figure 5o
and Appendix A)

Penetration readings

Wetted foreshore
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SCOPE OF VOLUME

This Volume 18 concerned with the factual aspects of one
3uv@ivicisan ~f - -wwweont research project conducted for the
Amphibi~e Rranch, Office of Naval Research. 1t describes the
results obtained from an analycis oif Routine Tcalh Uuservaciuas*
from a number of beaches on the East and West coasts of the
United States.

A series of conclusions appears as SECTION IV. These

conclusions are based, for the mousi par

ct

, cn the data, analyses,
arid discussions included herein. Consequently, they represent
the specific conclusions of the report -- not conclusions of
the complete research program.

Final conclusions of the complete research program will
be limited in nature. Only those factual aspects that are per-
tinent to the ultimate obJjectives of the program will appear.

These will be published in Volume V.,

Also included in thia report is a digest of the results
obtained from a series of controlled wave tank tests. This
digest appears 1n Appendix B.




are:

The ultimate obJectives of the complete research program

ULTIMATE OBJECTIVES CF

MPLETE RWSFARCH PROGHAM

The presentatici of relations between phyaical
g irns (vigihTe on ae “al photograpiisy “hat

are assoclated with beachens. and the tra’llica-

The formulation, based upon such relat-ons, of
a methnd {or estimating the trafficability

conditions of beaches from aerial photographs.

* See CAUTIONARY NOTE




SPECIFIC OBJECTIVE OF VOLUME

The primary objective of this voluiig,

mant
LIT LR

jode

oned

-
~
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under SCOPE, is the presentation of factual information

gained from routine observations taken on a number of

o~ .

cacncs on the eant and west coasts of the United States.

(4

The information is »nresent-c in twn sections;, each con-
cerne. " ith & separate subyect:
e JTaristion and stability of beach cond*tions.
2. Validity of relations (reported in Volume I)
between beach features and beach conditions.
The presentation of factual information concerning
each of these subjects can be considered the speocific
obJjective of the volume.
A secondary obJjective is the presentation of a

summary of controlled wave tank tests. This summary

appears in Appendix C.
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may have some

seen on aerial photographs.
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These features,

the interaction of
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PROBLEMS OF RESEARCH

2 numerous features associated with beaches that
relation to trafficability and that can also be
These are:
Details of beach nreofile (width, slope, cusps,

\

JeAr;

Wave and surf feati-es (ienzin, frequency,

, direction, refraction, breaker patterns)
5ray tones (beach sands, molsture holding cap-
acity, turbidity stains, depth differences)
Environmental features (offshore and onshore
protection, river mouths, sources of supply,
indicatiors of iittoral current flow)
Miscellaneous features (current ripples, bars)
as well as trafficabillity itsgelf,

reflect

numercus variables. The variebles are:

Firzt order variables (independent)
a. Location and variaticis in winds
b. Environment

Protective underwater features

(2) Protective surface fcaturcs

(3) River and tidal mouths

(4) ©Littoral currents

(5) Ceological sources and types of

materials that contribute to beach

-5-
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(U, Gonciailr offshore slope

¢. Tides

ro

Secend order variables (dependent upon {irst
order )
a. Wave characteristics and variations
3. Third order variaovles (dependent unon first and
second order)
a. Variations in iccal offshore slopes, bars
and iocal material gupplies.
None of these variables can be controlled by any normal

means. Few can be evaluated easlly by instrumental devices.

Consequently, 1t is difficult tc re

-3

ate specific beach features

to the variable or comtination of variables that produce them.
To satisfy the practical requirements of the project, it was
declded to sutordinate the relations between beach features and
thelr causatlive variables and to emphasize direct relations

between features and trafficabllity conditions.




SCHEME OF COMPLETE RESWARCH PROGRANM {CURRENT)

The current program was sukuivided inuwe varlous
separate activities. This was dune in an atterpt to
circumvent some of the difficulties previously discussed
by varying the direction of attack.

The subdivisions established were as follows:*

1. ROUTINE BEACH OBSERVATIONS {SUBJECT OF THIS

—

REPORT).
THE COLLECTION OF ROUTINE OBSERVATIONS AT
PERMANENT BFACH STATIONS FCR A REASONABLE PERIOD
OF TIME. THIS PHASE WAS DESIGNED TO GIVE INFOR-
MATICON CONCERNING THE CHANGES OF BEACH FEATURES
AND CONDITICNS ON BEACHES OF VARIOUS TYFES CVER

A PERICD OF TIME. THIS PHASE, SINCE IT WAS

CONCERNED WITH TIME, WAS EXPECTED TO THROW SOME
LIGHT ON THE RELATIVFE 1IMPORTANCE OF CAUSATIVE
VARIABLES SUCH AS WAVES, MATERIAL CHARACTERISTICS,
ETC..
2. Empirical Beach Survey
The collection and analysis of information
concerning the pnyslcal and penetrometer

profiles and the sand characteristics of

" For titles an.. subject matter of various volumes, see
key following title page of this volume.

REPRRS IR



various beaches picked at random. This phase,

since it neglected time, waves and ervironment,
was designed to provide relations between

visible features and trafficability conditions

regardless of any causative variable except

beach materials.

Penetration - Compaction Studiles

A small laboratory study of the relaticns
between penetrometer readings, compaction and
grain characteristics.

WAVE TANK INVESTIGATION (INCLUDED AS APPENDIX C)
A SMALL INVESTIGATIOM OF GENERAL RELATIONS
BFTWEEN SLOPE, SLOPE VARIATIONS AND RELATIVE
STABILITY AS AFFECTED BY CHANGES IN THE CHAR-
ACTERISTICS OF WAVES ACTING UPON MATERIALS OF
DIFF2HRENT GRAIN-SIZE.

Gray Tone Studies

A densitometric study c¢f gray-tones on the
beach as indicators of predominant sizes of

beach materials and their relative firmnes:z.

Each of these subdivisions will be treated in sub-

sequent reportis.

SR LTy TN O
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CENERAL

It is the purpose of inis sccticn to sunply partial,

general answers to the followling questions:

1.

Are beach conditions (slopes, wicths, median

grain-sizes, penetrations) characterized mainly

by fluctuations with respect to time or ;re they

essentially static?

If fluctuations are the rule rather than the

exception, what is thelr nature and how do they

occur:

a. Is there, for each beach, a "normal" daily
fluctuation of predominant character?

b. Are occaslonal changes, beyond the "normal"

daily fluctuation, to be expected?

(¢

what 1s the extent of normal dally fluctuation?
d. Can beaches he classified according to their
normal ranges of fluctuaticon?
e. Do occesional changes occ:r with great
rapidity or do they cover a reasonable period
of time?
f. Do some beacn features shcow greater or less
tility than others?
g. Are normal and occasional changes significant
with respect to "trafficability"” conditions

and/or their estimates?

-1C-
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3. Are some types of beaches more stable than others?
4. 1Is there any apparecnt relation between beach
changes and posglble causative variabies such
as wave varistiong, currents, etc..?

As explained in the introduction, it 1s impossible
in a study of this 1imited scope and support to obtaln any
'detailed conclusions regarding th¢ inter-relationships of
independent and dependent causative variables and their
separate or combined results. Rather, 1t 1s necessary to
eccnfine the discussion to data of an empirical nature and
attempt tc derive as much practlcal benefit as possible
from it.

Although, only partial general answers to the above
questions may be expected from an investigation of this
limited nature, such partial answers are of considerable
importance. During the past ten years, physical data con-
cerning many beaches has been gathered by various beach-
survey teams. In most cases, the data was gathered at a
single time. Consequently, 1t 1s important to determine
whether the data can be considered applicable to the single
time cnly or whether . can be extended intelligently over

wider periods.

Information concerning s

ct

aoclility 1s also of great

importance in determining a usable method for evaluating

beach conditions from aerial photougraphs. Since each aerial

o0 N
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photographic set provides information on a single time
only, 1t is desirable to get some idea concerning the total
number of photographic sets, together with their spacing in

time, that is required for an intelligent evaluation of

beach conditions.

-12-
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‘ DISCUSSION OF QUESTION ONE ]
| Are beach corditisns characterized mainly by

‘ fiuctuations or are they essentially static? l

An examination of Figures 5 to 17, Appendix A, will
show that on every beach for which observations were received,
slopes, widths, grain-sizes and penetrations fluctuated
daily, both individually and .n variable combinations.

On some beaches (16, 17B and 17A for example), static
conditions were approached in gome respects. However, even
on these beaches, the dally changes outnumbered the daily
constancles.

The anawer to guestiocon 1 1s ¢lear. Generally, beach
conditions are characterized by fluctuations with respect to
time, approaching static conditions only for comparatively

short perioudgs.™*

*

Beaches having the characteristics of 16, 17B and 17A
(wide, gentle with fine median grain sizes) may be
essentially static for longer periods than other beaches.

o N SR A E e



DISCUSSION OF QUESTIONS 2a and 2b
Ts there a normal daily fluctuation of

predominant character? Are occasional

changes, beyond the normal, to be expected?

vy,
————

Figures 5 to 17, in addition to showing that daily
fluctuations are common, also show® that there are usually
two types of fluctuation:

1. A long-term range of fluctuation having one set

of limits.

2. One or more relatively short term fluctuations

having different limits.

Table I was prepared from Figure 5 to present more
clearly the different ranges, extents and dates of fluctua-
tion for Beach 18. The veccrd for this beach showe that
79% of the average foreshore slopes fluctuated within a
range cf 7 - 15% {over a period of approximately 24 weeks)
but that 12% of the observations fell within the 3 - &% range

(within one period of 8 weexs) while 9% fell wlthin the

* As mentioned previously, the discussions in this section
are only partial and general. 1In saying that Figures 5
tc 17 show something, the authors realize that they may
not show the entire picture. With regard toc normal and
occasional fluctuations, it 1s conceivable that the true
patieras imay ve aiffcrent, when lengthier records of
beach variation are analyzed. The authors are forced
to consider the relatively short patterns of Figures
5 to 17 as being indicative of variaticn as a whole.

A1l their comments are tased upon this assumption.

@




16 - 204 range {and cccurred during two periods of two
weeks). Similar patterns of variation are shown for the
other beach features of Reach 1¥. Beach 18, thereioure,

seems to have experienceé a normal, long-term range of

o]
b3

uctuation and alse three relatively short-term ranges
at higher or lcwer Zevels.

Aralysis of Iigures 5 to 17 shows that analagous
variation patterns are found for most of tle other beaches,
though in some, (16, 17B} the high and/cr low Zroups are
either non-existent or scattered. The ohservations for

these beaches {and alsc some of those adhering to the

»

A

pattern) are either discontinuous or of rel

’\1 2
ciy b‘[‘it‘}.

<*

42
[V

o8}

051

duration. Lt 1is possible that the pnattern of variation
is not shown completely. It is also possible, as will be
discussed later, that beaches having the characteristics
of numbers 16, 17B, etc. do not often depart from the nor-
mal fluctuatlon range.

Table I and Figures 5 to 17 indicate the answers to

questions 2a and 2b:

1. The features of each beach fluctuate daily, for

long terms, within thne limits of a "normal" range.

2. Occasiocnally, each beach will undergo changes
sucn that ine midpeint cf the dally v
rdised or lowered with respect to the normal

midpoint (even though the extent of the range

-15-
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may remain the same). These different ranges
may persist for weeks or months, bnt compared
to the normal range, are of snhov
a. Occasional, extremely short-term changes

in individual features may occur during periods
of normal fluctuatlon. These changes are
believed to have no appreciable effect upron
the limits of the normal range.

A schematic representation of beach changes 1s shown

§ -

in Figure 1.

-16-~
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TABLE X

GROUPING OF VARIATION PEKIODS FOR BEACH 18

Average Foreshore Slope

Total |Range % Lates of Remarks
Obser- of of | Occurrence
vatlons}Values|Total

Total Range of 116 3-20 | 100 {10 May-13 Jan

Cbservations
8C% Range of 92 7-15 79 110 May-13 Jan
Observations
Low Qroup of 14 <7 12 |26 Oct-21Dec 100% occurred
Observations
High Group of 10 215 9 |23 Dec-7 Jan |33% occurred
Observatiorns : 11 Jun-23Jun |90% occurred
Greatest 24-hr. 1 8(+) | --- |21 Dec
Changes 1 5(-) ——- 123 Dec
1 5(+) --- 115 Jun
Normal Z24-hr. -~ J1-3(+)} == lemmmmemmeao
Change

Total lRange % Dateg of Remavks
Cbser-; of of Qcecurrence
vations|Values |Total
Total Range of 116 }20-120| 100 {10 May-13 Jan
i Obrervations _
802 Range of 93 {40-75 100 {10 May-13 Jan
Observations
¥ Low Group of few <40 | neg.
E _Observations e
£ High Group of 19 > 75 16 |13 Nov-29Nov |47% occurred
(Observations 7 Dec-19 Dec {<ix occurred
4 Greatest 24-hr. 1 |35(-) § --- 2% Oct
§ Changes 1 30(+) - 29 Nov
! Normal 2L-hr. --- o) | ---
Change

f | =17=
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Median Grain-Size (D Fs)(Dec)
P e — e —

TABLE I
GROUPING OF VARIATION PERIODS FOR BEACH 18 {CONTINUED)

! Toutal jRangc I 54 l Nates of Remarks
Obser- of of | Occurrence
vations{Values {Total
Total Range of 80 1.48-]1 100 110 May-13 Jan
Observations 2.12
804 Range of 67 1.55-| 84 |10 May-13 Jan
Observations 1.85
Low Group of 10 <l.6 13 | 12May-18May j30% occurred
Ohgervations
17Jun-23Jun _ | 40% occurred
High Group of 15 >1.8 13 | 15Nov-21Dec 60% occurred
Observations
Createst 24-hr. 1 10.3(+)| ~--- |18 May
Changes 1 |o0.22(-§ --- |20 Mmay
1 ]0.17{(+])] --- |21 Nov
Normal 24-hr,
Change -—- ]0.05(Yy ---
Average Penetration (DFs)
Total |Range I % Dates of Remarks
Obser-| of of | Occurrence
vaticansiValueg {Total
Total Range of 116 1.75-1 100 {10 May-13 Jan
Observations 4.00
80% Range cof 92 2.25-1 80 |10 May-13 Jan
Cbservations 3.50 _
Low Group of 14 l2.25 13 18 0ct-9 Dec 100%occurred
Observations
High Group of few |2>3.50 neg
Observations
Greatest 24-hr. 1 10.75(+% --- 115 Jul
Nhar.osn H
Utsualcvs 1 0'75(_*.1 —— 1u Oct
Normal 24-nhr. SEE (LT
Change . 0.5(F) ---
A1 i i
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DI3CUSSTON OF QUESTIONS 2c¢c AND 2d

Whet is the eatent of the normali daily

ct

DY o .
&AM

se 2

Can beaches bte classified according

O

no
L X

to their normal ranges of fluctuati

Table I shows that, for Beach 18, the normal 2%-hour

change in beach features is generally quite small. An analysis

O

f Figures 5 to 17 shows that this sltuation 1s generaslly true.
The results of the analysis are precsented in Table II.
TABLE II

PROBABLE MAXIMUM NORMAL 24-HOUR
CHANGES IN BEACH FEATURES

Beaches in General (except those
similar to 16, 17B, 12B, etc.)
e
1 AFS {Fs MSLW) DS5C | APR
3% 25" 1S8light]0.25" ~
Beaches similar to 16, 17B, 12B
AFS |Fs MSLW D50 APR
0.5% IR Very[ 0.257
Slight

Table I and similar analyses of Figures 5 to 17 also

. of the normal daily range (80%

range) of fluctuation. This data 1s given a8 Table III.
Table II provides the answer to Question Zc.

provides tne answer Lo questicn 28 by chowing that besaches

be classified according to the level of their normal ranges of

fluctuation. One possible classification is that shown 1in

Table IV.

-20-
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TABLE III

EXTENT OF NORMAL DAILY KANGE OF FLUCTUATION FOR TEST REACHES
Arbitrary|Beach 80% Rang> of Fluctuation
Name No. | aF5 |Fs MSLW Degy APR  |Remarks
SOFT 2A |10-16] B0-125| 1.3-1.8  [2-3.5 S
(O. 33-100)
18 9-15| 40-75 1.5-1.8 2.25-3.5
(0033"00 62)
MEDIUM 5 8-13| 15-40 1.4-1.9 |2-3.25
(SOFT) (0.24-0.8)
6 6-13| 35-65 0.9-1.4 2.75-3.25|Ma jority
(0.8-2.5) Dist.
1.5-1.9 Minority
(0.25-0.62) Dist.
MEDIUM 13 5-14| 50-150| 1.8-2.1 1.75-3.75|A11 APR on
(0.16-0.25) Beacg ig
1% | 7-11] 50-150| 1.9-2.1 |1.75-3.75|aq exces..
(0.16-0.25) SV DR
12B | 4-11} 50-150| 1.7-2.1 |1.50-2.50|ticularly
(0.25-0.40) high ones--
APR have
11 6-14] 50-12 1.6-1.9 1.75-2.5 {odd distri-
(0.25-0.5) butions.
MEDIUM 17B | 3-4 {125-295] 1.B8-2.1 |1.25-1.75
(HARD) (0.16-0.33}
HARD 16 (2-3.5| 75-225| 1.9-2.2 1.25-1.75|Most low
(0.125-0.25) widths due
178 | 3-k |150-300] 1.9-2.2 | 1.00-1.75|50 9% slope
0.155-0.2 resulting
. (0.125-0.25) in broead,
154 | 3-6 | 50-200| 2.1-2.2 1.50-2.00|Water-cov-
(0.25-0.33) efed fore-
difficulty
in measur-
ing true
LS L !
i

*First set of figures indicates decimal values (See Figure

10, VolumeI, this Technical Keport).

indicates actual grain-size in mm.

~ -
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TABLE

Iv

POSSIBLE SCHEME FCOR CLASSIFYING

BEACHES ACCORDING TO RANGES OF

VARIATION IN FEATURES

r;rbitraryh~§9rmal;da$ly range of fluctuation
Class | AFS |Fs MSLW Deo” A4PR
SOFT  |10-15{ 35-i25| 1.2-1.8 [2.25-3.5
MEDIUM 1.%-1.9 F e
(soFr) | ("13] 15-1251(0.25.0.80)|2-2>-3-25
T 7.0 0N = "
MEDIUM | 5-10) 50-150 | 3070 30)[2.0-2.75
MEDIUM 1.8-2.1
(HapD) | 3-7 |190-200§(5 16-0.33)f 15225
HARD 0-4 {100-3004 120752\ 11.0-1.75

P

* First set of figures
values {(See Figure 10,
nical Report).
cates actual grain-size in mm.

Second

indicates decimal

Volume

I,

this Tech-

set of figures 1indl-

-20.
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DISCUSSION OF QUESTION 2e

Do occasional change: occur with great rapidity

or do they cover a reasonabie period vt tiwme? l

As indicated by the midpoint line of Figure 1 and
substantiated by Figures 5 to 17, occasional changes that
persist for substantial durations usually occur over a
reasonable period of time (weeks). However, occasional

[N
1

rt-term changes in single features may appear and

(]
Q

Q.

isappesr in a matter of days.

It also appears that major occasional changes are
accompanied by increased 1nstability. A correlation of
datec of greatest 24-hour changes and dates of high and

low fluctuation periods shows that the greatest changes

in one or more beach features tend to be assocliated with
the occasional changes of long duration. An lnspection of
Figures 5 to 17 shows that large changes are accompanied by
several fluctuations of lesser extent.

The answer to question 2e, based upon results from
the test beaches, 1s that occcasional changes may occur with
great rapidity, but changes of relatively long duration
usually occur over a pericd of weeks®, being accompanied

by increased instability of beach features.

Exceptional weather condif&éhé nogmfaken into acggunt.
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DISCUSSION OF QUESTION 2f l

Do some beach features show

greater or lesg stabllity ithnan others?

| meipampape]

A discussion of comparative stabllity implies & method
of measurement. 1In a study of this kind, the selectilon of
such a method is subject to considerable interpretation.
However, it is believed chat the ratio between normal 24
hour change and ncrmal daily range of fluctuation is about
as realistic a measurement as any other. Table V provides
the necessary data for the determination of such ratios.

According to the method of measurement acopted, perfect
stability would be unattainable. (If the 24 hour change
were zero, there would be no range of daily normal fluc-
tuation). However, the closer the stability ratio approaches
zero, the greater the stability (within the normal range)
of the element under consideration.

Table V shows that Dgg has the lowest, highest, and
greatest difference in stabillity ratios (.10-.70). AFS
and APR have identical ranges (0.2-0.5) at a slightly lower
level and of slightly less extent. The Fs MSLW has the
smallest range and the lowest level (0.15-C.3).

This data is interesting. Any sand beach is the
product of waves and currents acting upon the sand. The

slope, weing a feature of the beach, is also & product

ol

W E - o
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of these factors. It is reasonable to assume that waves and
currents, acting upon a material that shows relatively 1iittic
veriation, may create a fairly wide variety of clopen (and a
corresponding variety of AFS). This would account, on a
glven beach for the indicated possibility that grain-size

could have a much smaller change (lcw stability ration -- of

course, 1t could have a large ratio on another beach) than the

APFS. On such a beach, with a relatively constant grain-size*
but changing AFS due to wave and current action, it is &also

reasonable to assume that the wave-acticn wouid affect the

densities and moisture contents of the sand at any given point.

Consequently, there wculd be changes in APR (1n accordance

with the data prescnted in Volume IV of this technical report).

This reasoning 1s supported by the data of Table V, which shows,

that for most reaches, the Dgg is fairly stable, while on the
same beaches, the APR and AFS are much less stable and the

Fs MSLW is slightly less stable.

"

Queaticn 2f can be ansvered as fcllows:

1. The medlan-grain-size of the beach appears to
show more stabllity than any of the other
listed factors. However, it 1s possible i1n
certain cases, that the median sizes can show
pronounced 1nstavility.

2. The remaining factors (AFS, APR and Fs MSLW)

snhiow comparable ranges of stablliity ratices

-
av

¥ This discussiocn assumes no changes in graln shape distr bution.

-25-
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with that for the Fs MSLW being aslightly
tower than the others. This indicates that
the Fs MSLW 18 not quite as dependable 2

characteristic as the other factors.

-26-
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i DISCUSSION OF QUESTION 2g

Are normal and occasional changes significant with

respect to "trafficability” conditions and/cr their eatimates?

Table III indicated that the normal dally range of
fluctuation varied within rather brcsd limits, except for "hard"
beaches. (See DISCUSSIOﬁ OF QUESTTONS 2¢ and 2d4). It is
quite apparent, after studying the relations between APR and

» * *
AFS , D50 and Fs MSLW that fluctuations within the normal

igS may Lave en annreciable effect upon APR and AFS

- .= -— -
ARnLly r'a:

and therefore upcn the trafficability conditions inscfer as

both supporting capacity* are concerned. This 1s particularly

rue when comparing conditions at the two extremes of the normal
daiiy range. Changes in the features of "hard" beaches, however,
do not amount to anything appreciable.
It 18 indicated by Table IT (DISCUSSION OF QUESTIONS 2¢
and 2d), that the probable maximuin normal 24 hour changes in
beach features are much lower than the total extent of the

daily fluctustion. Accordingly, severe changes in beach condi-

tions (and therefore trafficability) from day to day should not

be exgected.*H

* For these relatlions, see Figures 2 to ¢ and also voiumé 1
cf this report, "Relations Between Beach Features and
Beach Conditions".

** See botn above reports and Volume IV of this report.

*** Even while a beach 1s rluctuating wiithin the normal range,
occasional short term changes extending beyond the normal

range may occur. It is believed that these short term
changes do not hiave an ¢ffect upon trafficability conditions

that is in propoertion to their magni“udﬂ (with the possible

exception of slope), but that they represent minor transient
divergences frcm the true existing condition.

-08-
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It is apparent that occasional changes of long term
duration will have an overall pronounced effect upon traffica-
bility and trafficability conditions. Supcrimposed unon this
overall effect will be the effects of daily fluctuation within
the new range.

Question 2g can be answered to the effect that significant
changes in beach conditions do not normally occur within a
given 24 hour period, but that over a pericd of time, even while
fluctuating within the normal daily range, significant changes
may occur. Occasional changes of long-term duration, which
cause the level of dally fluctustion to rise or fall, definitely

cause significant changes in trafficability.
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. DISCUSSION OF QUESTION 3 !

Are some types of beaches more stable than others? l

Potrmmreg—

An inspection of the data included in this report shows
that beaches having the characteristics of 16, 17B and 12B
are typified by normal daily ranges and maximum 2% hour changes
of very low extent. Morever, unlike the other test beaches,
they seldom show long-term occasiocnal changes of any apprecilable
amount unless speclial factors come into operation.

Consequently,Question 3 may be answ:red in the affirma-
tive. Beaches that normally have low slopes, broad widths and
low median grain-sizes are much more stable than other beaches.

This knowledge is of little practical value from the
standpoint of beach trafficability prediction unless prior
knowledge of the beach norm is available. Other beaches, during
their occasional long-term changes, may be pimilar to the "hard”
beaches in most respects; and 1t would be difficulit to determine
whether a given beach with "hard” characteristies were fluctua-
ting within 1ts normal daily range or within an occaslonal

long-term range.
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NISCUSSION OF QUESTICN &4
Is there any apparent relation between beach

changes and possible causativec variables?

It has been shown that beach conditions are characterized
primarily by change. These changes must involve the 1nteraction
of beach material, waves, and currents. It is reaso<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>